1. Introduction
===============

Sleep plays a pivotal role in maintaining a wide array of physiological processes that are vital for overall health and well-being including metabolism, immune and endocrine system, formation of memory and maintenance of cognitive health, controlling body temperature and appetite.^\[[@R1]--[@R6]\]^ Duration and pattern of sleep varies across life stages, sex, environmental and biological factors. Clinical studies have also demonstrated that sleep homeostasis is altered by various behavioral, environmental, genetic, and psychosocial factors.^\[[@R7]--[@R11]\]^ The sensitivity to these wide range of factors is an important characteristic of health which is known as plasticity of health,^\[[@R12]\]^ and plays a key role in health and wellness.^\[[@R13]\]^ Altered sleep homeostasis can trigger a cascade of adverse physiological conditions such as metabolic and cognitive impairment, poor cardiovascular health, obesity.^\[[@R1],[@R5],[@R14]\]^ Despite the well-established effects of sleep deprivation, the global community is experiencing a rising burden of poor sleep epidemic.^\[[@R12],[@R13]\]^ For instance, the downward trends in the average sleeping hours has been reported by previous studies and has been shown to be more prevalent than ever in USA.^\[[@R17],[@R18]\]^ Although sleep deprivation is usually thought of a phenomenon characteristic of industrialized and of aged societies, several studies have shown the issue may be just as entrenched in the low-middle-income countries (LMICs) as well.

Sleep epidemiology is a relatively new field in the public health arena and is growing fast. Current literature on sleep epidemiology is mainly dominated by researches from developed countries with those from the LMICs representing a remarkably smaller proportion of the total volume of research. This is perhaps because sleep deprivation becomes more prevalent with advancing age, and population aging is recognized as major public health concern in high-income societies.^\[[@R16]--[@R19]\]^ In developing countries, on the other hand, the age structure is comparatively younger and the disease profile is generally dominated by those associated with undernutrition and communicable diseases with relatively lesser burden of non-communicable chronic diseases (NCDs). As such, health issues such as NCDs and sleep deprivation still remained largely underappreciated areas of research in the LMICs. Evidence is growing, however, that proportion of elderly population is expanding along with a certain epidemiological transition marked by higher prevalence of NCDs.^\[[@R23]--[@R26]\]^

In the context of developing countries, sleep deprivation can be characterized as an outcome of poverty and stressful living conditions, pollution, inadequate access to healthcare, and suboptimal nutrition. In this sense, the socioeconomic gradient in sleep poverty can be true for both high- and low-income countries and has been reported by several clinical studies as well.^\[[@R24],[@R25]\]^ However, sleep poverty, though its contribution to poor physical and cognitive health, productivity loss, more frequent and longer episodes of illness, can also be the cause of economic deprivation and greater impoverishment. The direct economic costs by specific occupation of income groups incurred by sleep deprivation has not been studied extensively so far, but the available evidences suggest that costs resulting from sleep related occupational injury in Australia can be as high \$2.25 billion a year.^\[[@R29]\]^ As such, it is assumable that sleep deprivation may be an important contributing factor to the low labor productivity, and slow progress in economic and overall human development goals, and remains subject to further investigation.

Apart from the direct economic costs resulting from diminished workplace productivity, sleep deprivation is also an important contributor to poor subjective health and quality of life. This is particularly so among elderly population owing to their gradually deceasing functional capacity, higher need for care, and age-related alterations in sleep homeostasis.^\[[@R30],[@R30]--[@R34]\]^ Managing impaired sleep health among the elderly can be particularly challenging because of their reduced capacity to adhere to lifestyle changes necessary for maintaining sleep hygiene. The issue of population aging and sleep health have so far been underrepresented on the health research agenda in the developing countries especially among elderly population in Africa, which partly explains the scarcity of evidence on sleep quality in African countries. Existing evidence base^\[[@R19],[@R35]--[@R37]\]^ is also inadequate to understand the environmental and sociodemographic disparities that may be associated with sleep deprivation. To this regard, we undertook the present study using cross-sectional data from the Wellbeing in Older Persons Study (WOPS) carried out by World Health Organization (WHO) during 2010 to 2013 in South Africa and Uganda.^\[[@R38]--[@R40]\]^ These surveys were conducted on a small segment of the population and may not represent the current situation of sleep health among older population in these countries. However, the WOPS survey is an important source of information on various demographic, social, and behavioral factors among older population and allows to retrospectively investigate the correlates of sleep difficulty. The evidences can be of good interest among researchers in sleep epidemiology based on low-resource settings.

2. Materials and methods
========================

2.1. Data source
----------------

Data used in this survey obtained from SAGE WOPS of World Health Organization. These were sub-population surveys, and were carried out between 2009 (Wave 1) and 2013 (Wave 2): 2009 and 2013 for Uganda, and 2010 and 2013 for South Africa, in partnership with the Medical Research Council/Uganda Virus Research Unit Uganda Research Unit on AIDS, Uganda, and the Africa Centre Demographic Information System (ACDIS) and population-based HIV survey, South Africa.^\[[@R41]\]^ The objectives of these surveys are to provide data on the various health, demographic and social indicators relevant to the well-being and functional status among older people either infected with HIV themselves, or affected by HIV/AIDS in their families. Details of sampling procedures and study protocols were published as WHO reports.^\[[@R42]\]^

2.2. Measures
-------------

The outcome measure of this study was self-reported sleep difficulty. This was assessed by the following question: "Overall in the last 30 days, how much of a problem did you have with sleeping, such as falling asleep, waking up frequently during the night or waking up too early in the morning or sleeping too much?," with the answers being: none, mild, moderate severe, extreme. For the purpose of this study, sleep difficulty was recategorized as: none, mild-moderate, and severe-extreme.

The potential predictor variables were chosen based on their known association with sleep health from previous studies from a biopsychosocial perspective. Although the data were secondary with limited set of variables, we aligned the selection strategy with the domains outlined in the biopsychosocial model, for example, demographic, social, environmental, behavioral, biological: age (50--59, 60--69, 70--79, 79+ years); sex (female, male); current marital status (married, not married); religion (Christian, Islam/Other); ever used tobacco (yes, no); ever alcohol consumption (yes, no); health satisfaction (very satisfied, satisfied, neither satisfied nor dissatisfied, dissatisfied, very dissatisfied); quality of life (very good, good, moderate, bad, very bad); satisfaction with living condition (very satisfied, satisfied, neither satisfied nor dissatisfied, dissatisfied, very dissatisfied); perceived depression (yes, no).^\[[@R15],[@R19],[@R28]--[@R30],[@R33],[@R34],[@R36],[@R37]\]^

Health satisfaction, satisfaction with living condition, and quality of life were further trichotomized by merging "very satisfied/very good," "good" as satisfied/good, and "dissatisfied, very dissatisfied/bad," "very bad" as dissatisfied/not-good.

Perceived depression was assessed by the question: "During the last 12 months, have you had a period lasting several days when you felt sad, empty or depressed?," with "Yes" and "No" options for answers. Participants were classified "Depressed" if they responded "Yes" and "Not depressed" if they responded otherwise. This one-item brief screening scale of lifetime depressive disorders is a commonly used tool in population surveys. The advantages of the brief and self-reported measure are its capacity to capture the overall psychosocial situation from the patient\'s perspective, and better methodological homogeneity and comparability of the condition of groups across studies and countries.^\[[@R25],[@R43]\]^ However, this relies on the assumption that the symptomatology of a particular disorder (as defined by DSM-IV) will not vary substantially between different countries.^\[[@R43]\]^ Throughout the results and discussion, the term "depression" was used to represent "feeling of sadness, empty, or depressed" during last 12 months.

2.3. Data analysis
------------------

Inclusion criteria were being aged above 50 years. Data analyses were carried out using STATA version 14. The data were merged to perform pooled analysis. Sample characteristics and sleep difficulty were calculated by descriptive analyses with Pearson chi-squared test (χ^2^) and presented as percentages with 95% CIs (Table [1](#T1){ref-type="table"}). Given the sociocultural heterogeneity of the sampling populations, we reported the data for South Africa and Uganda separately throughout the analysis. Next, we ran 3 sets of multivariate logistic regression models for each country: one for pooled sample, one for male and one for female sample. The results of regression analysis were presented as odds ratios and 95% CIs. A two-tailed *P*-value of \<.05 was set as level of significance for all calculations.
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Predictors of sleep difficulty among older men and women in South Africa.
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2.4. Ethics statement
---------------------

The WOPS survey was approved by the implementing bodies in the respective countries. The datasets were made available in the public data repository of WHO in anonymized form, hence no further approval was necessary for this study.

3. Results
==========

3.1. Descriptive statistics
---------------------------

Sample characteristics were presented in Table [2](#T2){ref-type="table"} (N = 1495). Majority of the participants were in the youngest age group of 50 to 59 years (57.5%), women (51.7%), currently unmarried (79.1%), followers of Christianity (72.6%), never used tobacco (74.3%), and used to have alcoholic drinks (57.8%). About three-fifth (58.7%) reported living condition as satisfactory and 12% as not satisfactory. Poor health and QoL was reported by respectively 17.9% and 33.2% of the participants. Little less than two-fifth (38.9%) reported having depressive symptoms.
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Participant characteristics.
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Table [3](#T3){ref-type="table"} shows the degree of correlation of the independent and the outcome variable. Sleep difficulty had significant correlation with all the covariates except for smoking. None of the covariates showed any strong collinearity with each other.

###### 

Correlation among the study variables.
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The prevalence of sleep difficulty was analyzed for each of the covariate (Table [4](#T4){ref-type="table"}) to examine how it differed across the sociodemographic categories. Mild-moderate sleep difficulty was reported by 32.6% (27.9, 37.6) and severe/extreme by 23.0% (20.3, 26.0) of the participants. Results indicate that the prevalence of sleep difficulty was progressively lower among the younger age group, higher among women, currently unmarried, followers of Christianity, reported living condition as unsatisfactory, never used tobacco, ever used alcohol, reported poor health and QoL, no depression (except for severe sleep difficulty), and living in Uganda.

###### 

Prevalence of sleep difficulties in the sample population.
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Binary regression analyses were performed to identify the variables independently associated with sleep difficulty separately for South Africa (Table [1](#T1){ref-type="table"}) and Uganda (Table [5](#T5){ref-type="table"}). Age and marital status showed no association with sleep difficulty in either countries. However, women who reported Islam/other affiliation had lower odds of mild/moderate sleep difficulty for Uganda, and both mild/moderate and severe/extreme sleep difficulties for South Africa. Alcohol drinking was inversely associated mild/moderate sleep difficulty among men in Uganda only (odds ratio = 0.575, 95% CI = 0.348, 0.952).

###### 

Predictors of sleep difficulty among older men and women in Uganda.
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In South Africa, those who reported dissatisfaction with living condition had 1.592 \[1.087, 2.787\] times higher odds of reporting mild/moderate sleep difficulty. Dissatisfaction with living condition was associated higher odds of mild/moderate (OR = 1.732, 95% CI = 1.069, 3.898) and severe/extreme (2.365, 95% CI = 1.018, 5.494) sleep difficulty in Uganda. Compared with those who reported good SRH, those reported otherwise had significantly higher odds of sleep difficulties in both populations. In Uganda, for example, those who reported health status as moderate, and those who reported not good, had respectively 2.412 \[1.210, 4.806\] and 4.652 \[2.178, 9.935\] times higher odds of reporting mild/moderate and severe/extreme sleep difficulties. Similar to SRH, poor QoL was also associated with odds of sleep difficulties for both countries, particularly for severe/extreme sleep difficulties (OR = 4.590, 95% CI = 2.641, 7.977 for South Africa, and OR = 4.461, 95% CI = 2.048 and 9.716 for Uganda). In Uganda, depression was associated with higher odds of severe/extreme (OR = 2.452, 95% CI = 1.073, 5.602) sleep difficulties among men, and both mild/moderate (OR = 1.717; 95% CI = 1.011, 2.914), and severe/extreme sleep difficulties among women (OR = 2.504, 95% CI = 1.408, 4.453).

4. Discussion
=============

Sleep disorders are becoming increasingly prevalent and affecting health and quality of life especially among older populations. However, little is known regarding the predictors of this silent epidemic in the LMICs. In this study we presented a comparative scenario of sleep difficulties between South Africa and Uganda, respectively categorized as low- and upper-middle income country World Bank. We found that self-reported sleep difficulty was more prevalent among Ugandan older population than among the South Africans. Thee-quarter of the participants in Uganda reported mild-moderate sleep difficulty compared with one-quarter in South Africa, indicating a potential correlation between sleep health with the degree of human development.^\[[@R44]\]^ Sleep health status among South African adults has been reported among certain populations,^\[[@R45],[@R46]\]^ however that on Ugandan population is notably scarce. Comparable findings are still lacking, but a recent South African study based on Study of Global Ageing and Adult Health (SAGE Wave 1, 2007--2010) data reported that the prevalence of short sleep ranged from 16.9% to 18.8% respectively among white African women and men,^\[[@R45]\]^ meaning that the overall prevalence was lower compared with the present findings. The remarkably high prevalence of self-reported sleep difficulty among older population in Uganda reflect the need for urgent intervention. Sleep quality is an important metric of overall health and quality of life among adults and should be regarded as priority topic for research and health promotion policies.

Apart from the high prevalence, the findings also indicate significant environmental and epidemiological pattern in the distribution of sleep difficulty. We found that satisfaction with living environment is a strong predictor of sleep difficulty in both South Africa (among women only) and Uganda. Although physical environment plays key roles on various aspects of health and quality of life, its influence on sleep health is arguably more immediate and can be regarded as an important mechanism through which environment exerts its role on health. Ambient air pollution, noisy and congested living places with poor ventilation, and temperature control facilities can compromise quality of sleep particularly among those already suffering from poor sleep hygiene.^\[[@R47],[@R48]\]^ These findings highlight the need for paying attention to living environment among older population with sleep complaints. Poor sleep can exacerbate health and other illness conditions through negative effects on psychosocial, cognitive, and behavioral mechanisms.^\[[@R48],[@R49]\]^ Old age is associated with higher prevalence of chronic type illness that require life-long treatment and behavioral management, therefore, investing on living environment can be an important strategy not only for improving sleep health but also for better management of health conditions for the growing elderly population in Africa. Although our data were cross-sectional and cannot indicate any causal relationship, the association between living environment and sleep difficulty is a convincing one warrants attention in clinical interventions. As highlighted by previous researches on healthy cities^\[[@R50]\]^ and Ottawa Charter for Health Promotion,^\[[@R51]\]^ environmental factors should be given a special priority in meeting the health issues of the increasingly aging population in the developing countries.

Self-reported health and quality of life also predicted sleep difficulty in both countries. Arguably, sleep quality itself is can serve as an indicator of health and quality of life measures. However, the relationship is essentially directional as sleep health is inextricably linked with overall health status of individuals.^\[[@R52]\]^ Our findings support the fact that improving sleep health should be regarded as an important area for promoting health status among older population. Similar to health and quality of life, perceived depression also appeared to be a significant predictor of sleep difficulty in the study population. The negative effect of poor sleep and psychological morbidities has been well-documented in previous studies.^\[[@R53]--[@R56]\]^

Over the last two-three decades, the number of aged populations has increased substantially with concomitant rise in NCDs such as diabetes mellitus, hypertension, and obesity. Therefore, studies on geriatric health are particularly important for healthcare systems in sub-Saharan Africa to ensure the provision of holistic care for the elderly. In the current literature there is insufficient evidence regarding the health issues among elderly population in African countries, and particularly so for sleep health. From this perspective, the findings of the present study can be useful for health practitioners as well as geriatric health researchers in South Africa, Uganda, and in other countries across the continent. Due to data constraints, we were not able to examine the role of relevant dietary and sociocultural determinants that are also known as strong determinants of sleep health. Future studies should focus on exploring the situation of sleep health by using a broader set of indicators.

The findings of our study make important contributions to current literature on sleep health among older population in LMICs. Apart from the contributions, there are several limitations to report. As mentioned earlier, the surveys were cross-sectional and therefore cannot indicate any causality between sleep and the predictor variables. Living environment is an important predictor and should include more direct indicators such as walkability, noise level, pollution. Health and quality of life status were measured by self-report, which although recommended by many researchers for its strength and ease of use, is not without limitations, for example, reporting bias. Data collection was done about a decade ago, therefore, the prevalence estimates may not represent the current situation. Information on total sample was not available for all surveys. Given the small sample size, especially the the population affected by HIV, selection/sampling bias might have occurred as well. The sample population were not representative and are not generalizable for the entire elderly population in the countries being studied. Also, the variables were self-reported and thereby remain subject to recall and reporting bias. The survey included participants either infected with HIV themselves, or affected by HIV/AIDS in their families, however we considered all participants aged above 50 years regardless of their HIV status. Last but not least, we could not adjust the analysis for several proximate indicators such as dietary factors and medication use which are associated with sleep disturbance. Some of the variables (such as self-reported health) were merged for ease of analysis, which could have resulted in loss of information. As far as we are concerned, currently there is no public data on these indicators among older population in Africa, and therefore remains subject to further research.

5. Conclusions
==============

In conclusion, the present findings indicate that sleep difficulty may be a widely prevalent health issue among older men and women in South Africa and Uganda. More than half of the participants reported sleep difficulty of certain degrees, emphasising an urgent need for intervention for sleep deprivation in the population. Findings also indicate that environmental, health, depression, and quality of life significant predicted sleep difficulty in the sample population. To this regard, interventions targeting to promote subjective health, quality of life, and living environment may prove beneficial for improving sleep health. The data were collected several years ago and hence may not represent the present situation of sleep health. Current evidence on sleep health in African countries is extremely scarce and the evidence on the predictors of sleep quality is inconclusive. More surveys should be carried out to generate quality evidence on the underlying causes of sleep difficulty especially among the elderly population.
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